In this paper we present time series photometry of 104 variable stars in the cluster region NGC 1893. The association of the present variable candidates to the cluster NGC 1893 has been determined by using (U − B)/(B − V ) and (J − H)/(H − K) two colour diagrams, and V /(V − I) colour magnitude diagram. Forty five stars are found to be main-sequence variables and these could be B-type variable stars associated with the cluster. We classified these objects as β Cep, slowly pulsating B stars and new class variables as discussed by Mowlavi et al. (2013) . These variable candidates show ∼0.005 to ∼0.02 mag brightness variations with periods of < 1.0 d. Seventeen new class variables are located in the H − R diagram between the slowly pulsating B stars and δ Scuti variables. Pulsation could be one of the causes for periodic brightness variations in these stars. The X-ray emission of present main-sequence variables associated with the cluster lies in the saturated region of X-ray luminosity versus period diagram and follows the general trend by Pizzolato et al. (2003) .
INTRODUCTION
The aim of the present study is to analyze the light curves of those stars which lie in the upper part of the main-sequence (MS) in the colour-magnitude diagram (CMD) of NGC 1893. The upper part of the MS consists of stars of spectral type O to A. The brightness variation in OB supergiants, early Btype stars, Be stars, mid to late B-type stars occurs mostly due to the pulsations (Stankov & Handler 2005; Kiriakidis et al. 1992; Moskalik & Dziembowski 1992) . Pulsating variable stars expand and contract in a repeating cycle of size changes. The different types of pulsating variables are distinguished by their periods of pulsation and the shapes of their light curves. These could be β Cep, slowly pulsating B (SPB), δ Scuti stars etc. The β Cep stars are pulsating MS variables and found to be lying above the upper MS in the H − R diagram with early B spectral types (Handler & Meingast 2011) . These have periods and amplitude in the range of 0.1 -0.6 d and 0.01 to 0.3 mag, respectively.
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The SPB stars lie just below the instability strip of β Cep variables (Waelkens 1991) . The SPB stars are nearly perfectly confined to the main-sequence band (e.g., De Cat et al. 2004 ). The SPB stars are less massive (3-7 M⊙) in comparison to β Cep stars (8-18 M⊙) . The effective temperature of known SPB stars lies in the range of 10000 to 20000 K. The well known Kappa mechanism Gautschy & Saio 1993 ) is the reason for the periodic brightness variation in these stars. The SPB stars are slow pulsator with period of more than 0.5 d. Theoretical instability strip of SPB stars overlap with instability strip of β Cep stars. Waelkens et al. (1998) classified a huge number of B-type stars as new SPB stars using the Hipparcos mission.
Another class of stars populating with the B-type MS are the Be stars. They are defined as non-supergiant B star with one or more Balmer lines in their emission. Classical Be stars are physically known as rapidly rotating B-type stars with line emission. As pulsating Be stars occupy the same region of the H − R diagram as β Cep and SPB stars, it is generally assumed that pulsations in Be stars have the same origin as the case of β Cep and SPB stars (Diago et al. 2008) .
The another group of pulsation variables is γ Dordus (period: 0.3-1.0 d). They are found to be located below the instability strip of δ Scuti stars. The instability strip of γ Dordus overlaps with instability strip of δ Scuti. The δ Scuti stars (these are short period variables with periods lying in the range of 0.03 to 0.3 d) are part of the classical instability strip where Cepheids are found and these Cepheids are radially pulsating, high luminosity (classes Ib-II) variables with periods in the range of 1-135 days and amplitudes from several hundredths to ∼2 mag in V (the amplitudes are greater in the B band). The spectral type of these objects at maximum light is F whereas at the minimum, the spectral types are G-K. The longer the period of light variation, the later is the spectral type.
In addition to above discussions we would like to give a brief description of previous studies on B-type stars' variability. The study of pulsating B-stars having same age and chemical composition in young open clusters provides understanding to interpret variability (Handler et al. 2008; Michalska et al. 2009; Handler & Meingast 2011; Jerzykiewicz et al. 2011; Saesen et al. 2013; Balona et al. 1997; Gruber et al. 2012) . Saesen et al. (2013) using the photometric study of the B-type stars in NGC 884 combined with their recent spectroscopic observations offer an interesting and different approach to the advancement of understanding of these young massive objects. Saesen et al. (2010) presented differential time-resolved multi-colour CCD photometry of NGC 884 cluster that leads to the identification of 36 multi-periodic and 39 mono-periodic B-stars, 19 multi-periodic and 24 mono-periodic A-and F-stars, and 20 multi-periodic and 20 mono-periodic variable stars of unknown nature. Saio et al. (2006) used MOST (Microvariability and Oscillations of Stars) satellite to detect variability in supergiant star HD 163899 (B2 Ib/II), and they found 48 frequencies with amplitudes of a few millimagnitudes (mmag) and less. The frequency range is similar to g-and p-mode pulsations. Balona et al. (2011) presented Kepler observations of variability in B-type stars. They presented the light curves of 48 B-type stars. They find no evidence for pulsating stars between the cool edge of the SPB and the hot edge of the δ Scuti instability strips. Recently, McNamara et al. (2012) analyzed the light curves of 252 B-star candidates in the Kepler data base to further characterize B star's variability and to increase the sample of variable B stars for future study. They classified stars as either constant light emitters, β Cep stars, SPB stars, hybrid pulsators, binaries or stars whose light curves are dominated by rotation, hot subdwarfs, or white dwarfs. Mowlavi et al. (2013) Diago et al. (2008) have also detected absorption-line B and Be stars in the SMC showing short period variability. Briquet et al. (2001) studied B-type star HD 131120 and found that this star is monoperiodic with a period of 1.569 d. They interpreted the variability of this star in terms of a non-radial g-mode pulsation model as well as in terms of a rotational modulation model. They found that rotational modulation model was able to explain the observed line profile variations of the star. Luo et al. (2012) carried out BV CCD photometric observations of the open cluster NGC 7654, a young open cluster located in the Cassiopeia constellation, to search for variable stars and detected 18 SPB stars. They find that the multi-mode pulsation is more common in the upper part of the MS and g-mode MS pulsating variables probably follow a common period-luminosity relation.
In the light of above discussions we aimed to search for variable stars in the upper part of MS of NGC 1893. The NGC 1893 cluster is a young open cluster which is associated with nebulae and obscured by dust clouds. Detailed study of the NGC 1893 on the basis of photometric data has been carried out by Sharma et al. (2007) and Pandey et al. (2013) . Marco & Negueruela (2002a) have found the presence of Herbig Ae/Be in the vicinity of O-type stars and B-type MS stars of later spectral type. On the basis of spectroscopic survey in the region of NGC 1893 Marco & Negueruela (2002b) suggest that both Herbig Be stars and classical Be stars are present in NGC 1893. Zhang et al. (2008) and Lata et al. (2012) identified a few B-type variable stars in the cluster NGC 1893. The previous studies show that NGC 1893 is one of the richest clusters to study the variable stars. This paper is in continuation of our efforts to study the MS variable stars in young clusters. In our earlier papers (Lata et al. 2011 (Lata et al. , 2012 , we have presented time series photometry of PMS variable candidates.
The observations of NGC 1893 in the V band have been carried out on 16 nights during December 2007 to January 2013 in order to identify and characterize the variable stars in the NGC 1893 region. In Section 2 we describe the observations and data reduction procedure. In Section 3 we discuss the cluster membership of detected variables using (U − B)/(B − V ), (J − H)/(H − K) two colour diagram (TCD) and V /(V − I) CMD. Section 4 deals with period determination of variables. Section 5 describes luminosity and temperature of the stars. The variability characteristics of the stars are discussed in Section 6. We discuss X-ray luminosity and period for the variables in Section 7. Finally, we summarise our results in Section 8.
OBSERVATIONS AND DATA REDUCTION
The present work uses observations made from two telescopes; 104-cm ARIES telescope and 130-cm Devasthal telescope. The details of these two telescopes and instrument are given below. The photometric observations of the NGC 1893 region were carried out in the V -band on 15 nights and in the I-band on two nights during 2007 December 05 to 2013 January 05 using a 2048×2048 CCD camera attached to the 104-cm Sampurnanand ARIES telescope at Nainital. • 25 ′ 00 ′′ for all the frames. In addition, we have also observed the region in V -band on 22 December 2012 using 130-cm Devasthal telescope. The 130-cm Devasthal telescope uses 2048×2048 CCD camera having pixel size of 13.5 µm mounted at the f/4 Cassegrain focus of the telescope. With 0.54 arcsec per pixel plate scale, the entire chip covers a ∼ 18×18 arcmin 2 field of view on the sky. Fig. 1 , image taken from Digital Sky Survey (DSS), displays the observed region of NGC 1893. The observations of NGC 1893 consist of a total of 824 CCD images in the V -band. Bias and twilight flats were also taken along with the target field. The log of the observations is given in Table  1 .
Photometry and variable identification
The preprocessing of the CCD images was performed using the IRAF 1 and the instrumental magnitude of the stars were obtained using the DAOPHOT package (Stetson 1987) . The details of the procedure can be found in our earlier work (Lata et al. 2012) . We have considered only those stars for further study which have at least 100 observations. The variable candidates were identified by inspecting their light curves (Sariya, Lata & Yadav 2014) . The observations taken during December 2007 to October 2010 have already been used in our previous study (Lata et al. 2012) to identify the PMS variable stars. Present study focuses mainly on the MS stars. We have identified 104 new variable candidates. The identification number, coordinates and present V I photometric data for these variable stars are given in Table 2 . The identification number is in continuation of previous work (Lata et al. 2012) . Sample light curves of a few variables are shown in Fig. 2 . The complete Fig 2. is available in electronic form. Table 2 also lists N IR data taken from Prisinzano et al. (2011) and 2MASS catalogue (Cutri et al. 2003) . The procedure of standardization has been given in Lata et al. (2012) . The variable candidates identified in the present sample are marked in Fig. 1 .
MEMBERSHIP
The (U − B)/(B − V ) and (J − H)/(H − K) TCD, and V /(V − I) CMD have been used to find out the association of the identified variables with the cluster NGC 1893 and to know the nature of the present variable candidates.
(U − B)/(B − V ) and (J − H)/(H − K) two colour Diagrams
The U − B/B − V TCD for variable candidates is shown in Prisinzano et al. (2011) are in MKO system which were converted to 2MASS system using relations given on the website 2 . After that JHK data from both the catalogues (Prisinzano catalogue and 2MASS catalogue) were transformed to CIT system using the relations given on the above mentioned website. The solid and long dashed lines in Fig. 4 represents unreddened MS and giant loci (Bessell & Brett 1988) respectively. The dotted line indicates the intrinsic locus of classical T-tauri stars (CTTSs) (Meyer et al. 1997) . The parallel dashed lines are the reddening vectors drawn from the tip (spectral type M4) of the giant branch ('left reddening line'), from the base (spectral type A0) of the main-sequence branch ('middle reddening line') and from the tip of the intrinsic CTTS line ('right reddening line'). The extinction ra- Table 2 . The present photometric data, NIR data, period, amplitude and classification of 104 variables in the region of NGC 1893. The NIR data have been taken from Prisinzano et al. (2011) and 2MASS point source catalogue (Cutri et al. 2003) . tios AJ /AV = 0.265, AH /AV = 0.155 and AK/AV = 0.090 have been adopted from Cohen et al. (1981) . The sources lying in 'F' region could be either field stars (MS stars, giants) or Class III and Class II sources with small NIR excesses. The sources lying in the 'T' region are considered to be mostly CTTSs (Class II objects). The (J − H)/(H − K) TCD shows that the majority of the variable candidates are located below TTS locus and these should be MS stars.
V /V − I colour-magnitude diagram
The V /V − I CMD for all the variable candidates have been plotted in Fig 5. In Fig. 5 we have also plotted theoretical isochrone for 4 Myr for Z=0.02 (continuous line) by Girardi et al. (2002) and PMS isochrones for various ages as well as evolutionary tracks for various masses by Siess et al. (2000) . All the isochrones and evolutionary tracks are corrected for the distance (3.25 kpc) and minimum reddening E(V − I)=0.50 mag. The minimum value of E(V − I) has been estimated using the relation E(V − 
PERIOD DETERMINATION
We used the Lomb-Scargle (LS) periodogram (Lomb 1976; Scargle 1982) to determine the most probable period of a variable star. The LS method is useful to estimate periodicities even in the case of unevenly spaced data. We used the algorithm available at the Starlink 3 software database. The periods were further verified with the software period04 
MV /(B − V )0 AND LUMINOSITY (L/L⊙) VS. EFFECTIVE TEMPERATURE (TEF F ) DIAGRAM
The MV /(B − V )0 CMD for the identified MS and PMS stars is shown in Fig. 9 . The intrinsic (B − V ) colours of MS stars have been determined using Q-method as described by Gutierrez-Moreno (1975) . For PMS stars we have used average reddening (E(B − V )=0.55 mag) of the region. Fig.  10 shows log(L/L⊙)/ log T ef f diagram for the MS variables. The absolute magnitude MV was converted to luminosity using the relations log(L/L⊙) = −0.4(M bol − M bol,⊙ ), and M bol = MV + BC, where BC is the bolometric correction. The bolometric magnitude M bol,⊙ for the Sun has been taken 4.73 mag (Torres 2010) . To determine BC and effective temperature T ef f we used the relations between T ef fintrinsic (B − V ) colours, and between T ef f -BC by Torres (2010) . The luminosity (log L/L⊙), M bol and log T ef f and BC of MS stars are listed in Table 3 .
6 VARIABILITY CHARACTERISTICS
MS variables
In this section we will characterize the MS variables identified in the present study. To characterize the variable stars we need period, amplitude and shape of the light curves. Additionally, the position of the variable stars in the H − R diagram is also needed to ascertain their nature. Fig. 10 shows the H − R diagram for variables along with the theoretical SPB instability (continuous curve), location of β Cep stars (dashed curve) and empirical δ instability strip (dotted curve) taken from Balona et al. (2011; references therein) . Forty five stars are found to be of MS type stars. We find that the observed range of periods for these stars is between 0.17 to 0.6 d. The amplitude of these stars is of level of a few mmag). These could be β Cep, SPB and classical Be type stars. In the H − R diagram the lower limit of log L/L⊙ for β Cep type is predicted as 3, whereas for SPB variables the lower limit of log L/L⊙ as ∼ 1.8. The δ Scuti type stars have upper limit as log L/L⊙=1. There is about 2 mag gap between red end of SPB type stars and blue end of δ Scuti type stars (Mowlavi et al. 2013 ). Mowlavi et (2013) analyzed the population of periodic variable stars in the open cluster NGC 3766. They found a large population of new variable stars between SPB stars and the δ Scuti stars, the region where no pulsations were predicted based on the standard stellar models. The periods of these variable stars ranges from 0.1 to 0.7 d, with amplitudes between 1.0 to 4.0 mmag. They found that 20% stars are variable in that region within their detection limit and expected more stars to be variable in this region. The origin of variability of these stars could be pulsation. One of the probable causes of pulsation in these stars could be rapid rotation which alter the internal conditions of a star enough to sustain stellar pulsations. The second cause for the brightness variation in these stars might be the presence of spots on the surface of such rotating stars and that these spots would induce light variations as the star rotates. But hot stars are not expected to be active, and no theory can currently explain how spots could be produced on the surface of such stars. Balona et al. (2011) did not find any star lying between red end of the SPB stars and blue end of δ Scuti type stars.
On the basis of distribution of variables in the H − R diagram (Fig. 10) we classified 3 stars as β Cep, 25 stars as SPB and 17 stars as new class. The classification is mentioned in the last coloumn of Table 3 . Present sample of MS variable stars consists of 17 stars which lie below the red end of SPB variables. These stars might have similar kind of variability characteristics like the new class of variables detected by Mowlavi et al. (2013) in the case of open cluster NGC 3766. The variables classified on the basis of of the H − R diagram (cf. Fig. 10 ) are given in the last column of Table 3 . The periods of new class variables range from 0.17 to 0.58 d. The amplitude of their brightness variation varies from 0.007 to 0.019 mag. Out of 17 stars four stars numbered V74, V91, V104 and V109 were detected spectroscopically as B-type star by Marco & Negueruela (2002 a, b) . The detection of 17 new class variables supports the finding of Mowlavi et al. (2013) .
Twenty five MS stars are lying in the instability region of SPB stars. Only 20 stars namely V69, V78, V82, V83, V88, V92, V94, V97, V104, V117, V121, V125, V126, V132, V133, V139, V140, V150, V153 and V156 classified as SPB stars have periods in the range of 0.4 to 0.6 d. The amplitude of these stars varies from 0.006 to 0.021 mag. Their variability characteristics reveal that these could SPB type stars. The periods estimated for the remaining MS variable stars (V112, V128, V135, V142 and V157) distributed in the instability region of SPB stars are less than 0.40 d. Star V133 could be probably classical Be star (Marco & Negueruela 2002b) and it is found to be located where new class of variables has been detected by Mowlavi et al. (2013) . This star is located in the centre of the cluster NGC 1893 (see Fig. 1 ). It has a light-curve similar to the Be type stars. Be stars are known to be fast rotating stars. These stars occupy the same region of B-type stars in the H − R diagram. Therefore it becomes difficult to separate them from normal B-type stars.
The present variable sample consists of 3 stars which lie in the β Cep region in the H − R diagram and these could be most probably β Cep type variables. Majewska- et al. (2008) presented photometry of stars in cluster h and χ Persei (NGC 869 and 884) and found a number of β Cep, B and Be type stars. They found some stars which show multiperiodic pulsations, indicating g modes or other modes that occur in the presence of fast rotation. The cause of variability in B type stars can be understood in terms of Opacity (κ) mechanism which is a process that drives pulsations in stars. Opacity mechanism has been discussed by Eddington (1917 ), Zhevakin (1953 ), Cox (1958 and is related to the opacity behaviour in ionisation zones. Ionisation regions or layers correspond to a strong increase in opacity which leads the opacity bumps (see Gastine & Dintrans 2008) . The radiation coming from the deeper layers gets blocked in the high κ region. The gas heats and the pressure rises below the layer, pushing it outwards. The layer expands, and becomes more transparent to radiation. Radiation flows through, gas cools, and pressure below the layer drops. The layer falls inwards and the cycle repeats. In case of B type stars observations and theory suggest that the opacity of Iron (Fe) atoms is responsible to drive the observed pulsation. In a star Fe bump is an abundance of iron at a depth where the temperature is very high (T=2,00,000 K). The increase in the opacity of Fe is also known as the Z bump. The photometric variability in SPB and β Cep variables is caused by κ mechanism acting in the metal opacity bump ). predicted the existence of a large region in the MS band at lower luminosities with the help of opacity mechanism, where high order g modes are unstable with the periods ranging from 0.4 to 3.5 d. They also proposed that in other B-type stars having same period range opacity mechanism remains the same. Townsend (2005) found that retrograde mixed modes are unstable in mid to late B-type stars, as a results of the same iron-bump opacity mechanism that is usually associated with SPB and β Cep stars. Le Pennec & Turck-Chièze (2014) investigate that Iron group opacities in the envelope of massive stars seems puzzling. The possible causes responsible for periodic brightness variation in case of most of the MS stars detected in the present study could be pulsations, which occur due to either of fast rotation that somehow alters the internal structure of the star or it could be result of iron-bump opacity mechanism. However, more continuous photometry and spectroscopic observations of NGC 1893 are needed to arrive at any conclusion. Star V138 is the brightest star in our sample. The spectroscopic study by Marco & Negueruela (2002a) assigned this star a spectral type of O7 V(f). Whereas its absolute magnitude MV comes out to be -3.57 mag which results effective temperature of this star as log T ef f =4.486 to 4.405 (Schmidt-Kaler 1982) . Thus, derived effective temperature suggests that it might be type B0 or B1. The effective temperature of this star using relation between intrinsic (B−V )0 colour and effective temperature by Torres (2010) comes out to be log T ef f = 4.428. It shows β Cep-like pulsation. MS stars of spectral type O9 to B2 are very interesting targets to study the internal stellar structure by interpreting the observed oscillation characteristics. These are believed to be progenitors of core-collapse supernovae and chemically enrich the Universe . A number of O-type β Cep pulsators have also been detected in ground-based observations (e.g. Telting et al. 2006; De Cat et al. 2007; Pigulski & Pojmański 2008) . Blomme et al. (2011) pointed out that the behaviour of the early-type O stars (spectral types O4-O8) is considerably different from that of latertype stars. They found that the earliest O stars show red noise, while the later O-types have pulsational frequencies of the β Cep type. The switch-over occurs around spectral type O8. The specific physical cause of this noise in O-type stars is not clear at present. Previous studies found pulsations in late O-type star while in early O-type star brightness variation could be most possibly because of red noise component. Degroote et al. (2010) detected pulsations in HD 46149 (spectral type O8) and showed that the observed frequency range and spacings are compatible with theoretical predictions. HD 46202 (O9 V) shows clear β Cep-like pulsations . HD 47129 (O8 III/I + O7.5 V/III) with a series of frequencies might be a pulsator. But this star has presence of a clear red-noise component as well . Observations with the MOST satellite of the O9.5 V star ζ Oph also show β Cep-type pulsations (Walker et al. 2005) . The shape of light curves, amplitude and period suggest that star V138 could be a β Cep type star. In the H − R diagram it is found to be located near the instability strip of the β Cep variables.
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PMS variables
The majority of the PMS variables detected in the present study have masses 3 M⊙ and these variables could be TTSs. The estimated periods of these probable TTSs are in the range of 0.187 to 0.528 d. The amplitude of the probable PMS variable stars ranges from 0.007 and 0.079 mag. The periodic variations in TTSs are believed to occur due to the axial rotation of a star with an inhomogeneous surface, having either hot or cool spots (Herbst et al. 1987 (Herbst et al. , 1994 . These stars follow the relation of amplitude and mass as mentioned in Lata et al. (2011 Lata et al. ( , 2012 . Stars V129 and V131 were identified as PMS stars by Marco & Negueruela (2002b) . Star V129 could be B-type MS star on the basis of its location in (J −H)/(H −K) TCD. Its variability characteristics also reveal it to be a B-type pulsating star. The location of star V131 in (J − H)/(H − K) TCD also suggests it to be a PMS star. It could be an Herbig Ae/Be star. Its light curve shows periodic variation of about 0.208 d. Star V73 could also be an Herbig Ae/Be star on the basis of its location in (J −H)/(H −K) TCD and variability characteristics. The location of star V76 in (J −H)/(H −K) TCD also suggests that it could also be an Herbig Ae/Be star. In MV /(B − V )0 colour magnitude diagram V76 and V131 lie in the classical instability strip of Cepheids. It is believed that the Herbig Ae/Be stars show photometric variability as they move across the instability region in the H −R diagram on their way to the MS (see Lata et al. 2011 and references therein). Star 124 was selected as the emissionline PMS object because of the presence of emission lines in its spectrum by Marco & Negueruela (2002b) . They also find that its spectrum shows weak Hα in emission and its spectral type ranges F9V or G0V. In the (J − H)/(H − K) TCD it is found to be lying in the 'F' region where field stars or Class III sources are found to be located. 
Field population: variable stars
The present variable sample consists of 43 variable candidates which could be field star population towards the direction of NGC 1893 region. The (U − B)/(B − V ) TCD for the field stars shown in Fig. 11 indicates that these variables are foreground population with E(B − V ) ∼0.30 mag. The variability characteristics of field star population indicates that all of them are short period variables with their amplitude ranging from 0.01 to 0.005 mag. These could be short period variables like δ Scuti stars.
X-RAY LUMINOSITY VS. PERIOD
Most of the MS stars are known to emit X-rays. It is believed that massive and hot stars emit X-rays due to shocks in their winds or collisions between the wind and circumstellar material (see Wright et al. 2011) . In late type MS stars the stellar magnetic dynamo is thought to be responsible for the X-rays. A strong correlation between X-ray luminosity and rotation period of the late type MS stars has been found (Walter & Bowyer 1981; Pallavicini et al. 1981; Pizzolato et al. 2003) . Though the present MS variable candidates belong to upper region of the MS in the H −R diagram, we explored the correlation between X-ray luminosity (LX ) and period of MS stars (filled circles) and field stars (filled triangles) in sample. It is expected as the star in the present sample has mass 2.7 M/M⊙ 16.0 whereas the sample by Pizzolato et al. (2003) has mass in the range of 0.6 to 1.3 M⊙. It is well known that LX depends on the stellar mass (see e.g. Pizzolato et al. 2003; Pandey et al. 2014) . The X-ray emission of present sample lies in the saturated region, hence it appears to be dependent on the characteristics of the stellar structure (cf. Pizzolato et al. 2003) . Fig. 12 also indicates that a few field stars like V130 and V55 have higher LX , suggesting that these field stars could be massive ones and these could be most probably B type variables. Mowlavi et al. 2013) on the basis of their location in the H − R diagram. We have also found 16 stars as variables which could be of PMS nature. Additionally, there are 43 stars which might belong to the field star population. The correlation between X-ray luminosity (LX ) and period of MS stars follows the general trend as given by Pizzolato et al. (2003) .
SUMMARY
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